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(54) PNEUMATIC RADIAL TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve rigidity of a tire and impact resistance of a 
side part by forming a reinforcing layer in such structure that cord material formed of 
one or a plurality of cords is continuously wound in spiral shape in the circumferential 
direction of a tire. 

SOLUTION: A belt 22 is arranged on the radial outside of a carcass in a tread part 1 8, 
and its end part ends at a shoulder part 16. A reinforcing layer 30 for reinforcing a side 
part 14 is arranged adjacently to the tire width direction outside of the carcass 20 from a 
bead part 12 to the shoulder part 16. The radial outer end of the reinforcing layer 30 is 
positioned at the shoulder part 1 6 and ended being extended to a belt edge lower part of 
a maximum width belt 22a, and the radial inner end part of the reinforcing layer 30 is 
disposed adjacently to the tire width direction outside of a turned-up part 28. The 
reinforcing layer 30 is formed by winding cord material 32, formed of one or a plurality 
of cords, continuously in spiral shape in the circumferential direction of a tire. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The radial-ply tire containing air which the reinforcement layer which reinforces the side section of a tire is missing 
from the shoulder section from the bead section, is allotted to the outside of a carcass, winds continuously around a tire hoop 
direction spirally the string-like object with which this reinforcement layer consists of 1 or two or more codes, and is 
characterized by the bird clapper. 

[Claim 2] The radial-ply tire containing air according to claim 1 characterized by the hoop-direction modulus of the 
aforementioned reinforcement layer gradually decreasing toward the aforementioned shoulder section from the aforementioned 
bead section. 

[Claim 3] The radial-ply tire containing air according to claim 1 characterized by the hoop-direction modulus of the 
aforementioned reinforcement layer applying [ to the aforementioned shoulder section ] from the aforementioned bead section and 
being uniform. 

[Claim 4] The radial-ply tire containing air according to claim 1 characterized by for the hoop -direction modulus of the 
aforementioned reinforcement layer gradually decreasing [ near the tire maximum width position of the aforementioned bead 
section to the aforementioned side section ], serving as the minimum near the maximum width position concerned, and increasing 
gradually toward the aforementioned shoulder section further. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the radial-ply tire containing air 
[0002] 

[Description of the Prior Art] In recent years, lightweight-ization is tried in the radial-ply tire containing air. If it generally applies 
to the side section from the bead section when lightweight-izing a tire, policies, such as reduction of the volume of rubber, for 
example, the thinning of sidewall rubber, volume reduction (thinning, decrease of height) of bead-filler rubber, etc., are devised. 
Moreover, in the carcass, policies, such as reduction of the amount used, for example, reduction of ply number of sheets, and a fall 
of the turn rise (winding) height in the bead section, number reduction of a code, are devised. Moreover, with the tire which 
allotted the reinforcement layer specially to the bead section, lightweight-izing by the material change, the ellipsis of the 
reinforcement layer concerned, etc. are carried out. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional policy, generally the fall of tire 
rigidity may be caused and it may become the factor of aggravation of driving stability. Moreover, by reduction of the amount of 
rubber or the carcass ply used, the protective action and intensity of the side section may fall, and it may become the factor of 
shock-proof aggravation of the side section. 

[0004] this invention aims at offering the radial-ply tire containing air which can aim at improvement in maintenance of tire 
rigidity, and shock-proof improvement in the side section, without being made that the shock-proof aggravation of the reduction 
of rigidity of a tire and the side section in the above-mentioned lightweight-ized tire should be improved, and making a tire weight 
increase more than required. 
[0005] 

[Means for Solving the Problem] The reinforcement layer which reinforces the side section of a tire is missing from the shoulder 
section from the bead section, and is allotted to the outside of a carcass, and the radial-ply tire containing air of the claim 1 of this 
invention winds continuously around a tire hoop direction spirally the string-like object with which this reinforcement layer 
consists of 1 or two or more codes, and is characterized by the bird clapper. 

[0006] Since the reinforcement layer of the side section is formed by applying from the bead section that it is this radial -ply tire to 
the shoulder section, and winding a code around a tire hoop direction spirally continuously, improvement in maintenance of the 
rigidity of the tire side section is carried out, and aggravation of the driving stability accompanying lightweight-izing of a tire is 
improved. Moreover, by this reinforcement layer, the endurance over the shock to the side sections, such as a curbstone of a 
passage and a shock by the collision with a level difference, can improve, and the shock-proof fall of the side section 
accompanying the formation of tire lightweight can be improved. And since the weight increment by the addition of this 
reinforcement layer is absorbable with adjustment of reduction of rubber volume, a ply, and a number etc., it does not make a tire 
weight increase more than required. 

[0007] Furthermore, since cloth can be obtained several arbitrary end minutes by winding spirally continuously as mentioned 
above in the arbitrary positions of the direction of a path of the side section, the rigid distribution of the side section can be 
controlled free and tire performances, such as driving stability according to the requirement of each tire, riding quality, and a load 
noise performance, can be controlled easily. 

[0008] In the tire of a claim 1 , the hoop-direction modulus of the aforementioned reinforcement layer is characterized by 
gradually decreasing toward the aforementioned shoulder section from the aforementioned bead section, and the radial-ply tire 
containing air of a claim 2 has it in this case. [ especially effective for the improvement in driving stability including improvement 
in riding comfortability ] 

[0009] In the tire of a claim 1 , the radial-ply tire containing air of a claim 3 is applied to the aforementioned shoulder section from 
the aforementioned bead section, and the hoop-direction modulus of the aforementioned reinforcement layer is characterized by 
the uniform thing, and is especially effective also for the improvement in a load noise performance of 200Hz or more including 
improvement in driving stability in this case. 

[0010] In the tire of a claim 1 , the hoop-direction modulus of the aforementioned reinforcement layer gradually decreases [ near 
the tire maximum width position of the aforementioned bead section to the aforementioned side section ], and serves as the 
minimum near the maximum-width position concerned, the radial-ply tire containing air of a claim 4 is characterized by to 
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increase gradually toward the aforementioned shoulder section further, in this case, especially, it is effective also for the 
above-mentioned improvement in a load noise performance of 200Hz or more, and its driving stability also improves 
[0011] 

[Embodiments of the Invention] Hereafter, the radial-ply tire 10 containing air concerning 1 operation form of this invention is 
explained with reference to a drawing. 

[0012] Drawing 1 is the cross section of the right-hand side half of this radial-ply tire 10. In drawing, in the shoulder section and 
18, the tread section and 20 show a carcass, 22 shows [ the bead section and 14 / the side section and 16 ] a belt, and 12 consists 
of the tread section 1 8 over between the bead section 12 of one pair of right and left, the side section 14 and the shoulder section 
16, and both the shoulder section 16 in a tire 10. In addition, R shows among drawing the rim to which the bead section 12 of a 
tire 10 is allotted. 

[0013] The bead section 12 is equipped with the bead filler 26 of the shape of a cross-section abbreviation triangle allotted to the 
bead core 24 which consists of an annular wire, and the method of the outside of the direction of the path. 
[0014] A carcass 20 consists of a carcass ply of one sheet or two or more sheets which arranged fiber or the steel code at the 
angle of about 90 degrees to the direction pin centerjarge of a width of tire (equator), is allotted inside [ direction of path ] the 
tread section 1 8, through the shoulder section 1 6 and the side section 1 4, in the bead section 1 2 on either side, can be wound up 
toward an outside from the inside and is stopped around the bead core 24 from there. 28 is the turn rise section 28 of this carcass 
20 that was able to be wound up. 

[001 5] A belt 22 is arranged on the direction outside of a path of a carcass 20 in the tread section 1 8, and the edge is carrying out 
termination in the shoulder section 1 6. 

[0016] It is the reinforcement layer which reinforces the side section 14, and 30 is applied to the shoulder section 16 from the 
bead section 1 2, it adjoins the direction outside of a width of tire of a carcass 20, and is allotted. The method edge of the outside of 
the direction of a path of the reinforcement layer 30 is being located in the shoulder section 16, and prolonging and carrying out 
termination even to the belt edge lower part of maximum width belt 22a preferably. Moreover, the method edge of the inside of 
the direction of a path is located in the bead section 12, and is the lower part of the bead section 12, and more preferably allotted 
to right above [ of the bead core 24 / direction of diameter of tire ] preferably. The method edge of the inside of the direction of a 
path of this reinforcement layer 30 adjoins the direction outside of a width of tire of the turn rise section 28 of a carcass 20, and is 
allotted. 

[001 7] The reinforcement layer 30 comes continuously to wind around a tire hoop direction one string-like object 32 which 
consists of 1 or two or more codes spirally, as shown in drawing 2 and 3. Here, a cut- water point may be a method [ of the 
reinforcement layer 30 ] of inside of direction of path, or method side of outside. 

[001 8] As shown in drawing 4 (a), what covered one code 34 with rubber 36, the thing which covered three codes 34, 34, and 34 
with rubber 36 as shown in drawing 4 (b) can be used for a string-like object 32. As a code 34, organic fiber's, such as nylon's, 
polyester's, and an aramid's, being independent or the code which twisted 2 twist code of 1 260 -denier nylon, and a 1000-denier 
aramid and 1 260 -denier nylon as an example can be mentioned by the ability using a compound code and a steel code. 
[001 9] As mentioned above, since the reinforcement layer 30 is formed by winding continuously around a tire hoop direction 
spirally the string-like object 32 which is missing from the shoulder section 16 from the bead section 12, and consists of 1 or two 
or more codes 34 with this tire 10 Without making a tire weight increase more than required so that clearly also from the 
after-mentioned example, improvement in maintenance of the rigidity of the side section 14 is carried out, and driving stability can 
be improved, and the shock resistance of the side section 14 can be raised, and safety can be raised. Moreover, rigid (kx) can be 
raised horizontal rigidity (ky) and approximately, without raising rigid (kz) greatly be a tire up, since the arrangement angle to the 
tire hoop direction of the code 34 which constitutes the reinforcement layer 30 by winding a string-like object 32 around a hoop 
direction is about 0 degree. 

[0020] Moreover, since the reinforcement layer 30 is rolled spirally continuously and formed, the arbitrary number (placing 
number of code 34 per predetermined length in direction of diameter of tire of reinforcement layer 30) distributions of ends can be 
obtained in the arbitrary positions of the direction of a path of the side section 14. Therefore, the rigid distribution of the side 
section 1 4 can be controlled free, and tire performances according to the requirement of each tire, such as driving stability and 
riding quality, can be controlled easily, moreover, the above -- a spiral continuum -- the amputation stump of a code 34 is 
excellent in endurance few with composition 

[002 1] In addition, since not only one mentioned above but the direction of the amputation stump of a code which constituted the 
reinforcement layer 30 from one although two or more were smTicient decreases, the string-like object 32 to wind is desirable. 
[0022] On the occasion of manufacture of this radial-ply tire 10, the string-like object 32 is wound spirally [ predetermined ] 
beforehand, this winding object may be arranged on the outside of a carcass 20 at the time of tire fabrication, the reinforcement 
layer 30 may be formed, or at the time of tire fabrication, a string-like object 32 may be directly twisted around the outside of a 
carcass 20, and the reinforcement layer 30 may be formed in it. 

[0023] Next, the example of the arrangement composition of the code 34 which constitutes the reinforcement layer 30 is shown in 
drawing 5 -8. 

[0024] Drawing 5 shows the example which arranged the code 34 so that the hoop -direction modulus of the reinforcement layer 
30 may gradually decrease toward the shoulder section 16 from the bead section 12. In this example, it is considering as the 
composition which the above-mentioned hoop-direction modulus dwindles by making several end minute cloth of a code 34 dense 
in the bead section 12, and reducing a number gradually toward the method of the outside of the direction of a path. Without being 
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able to concentrate bending on the small shoulder section 16 of flexural rigidity, and raising kz of a tire further according to a ply 
and the reduction effect of a number, and the arrangement effect of the above-mentioned reinforcement layer 30, a real tire 
•becomes easy to bend and, therefore, is excellent in the improvement effect of riding quality with this composition. 
[0025] Length from the method edge of the inside of the direction of a path of the reinforcement layer 30 to the method edge of 
outside is set to L here. The position of 0. 1 from way edge L outside A position and the reinforcement layer 30 for the position of 
0. 1L from a way edge among the reinforcement layers 30 B position, When a tire maximum width position is made into C 
position and the hoop-direction modulus per 1 inch of directions of the diameter of a tire in A, B, and C position is set to Ma, Mb, 
and Mc, respectively, As for Ma/Mc, it is more desirable than the point which heightens the riding comfortabiliry effect that it is 
1 .5-8.0, it is 2.0-5.0 more preferably, as for Mb/Mc, it is desirable that it is 0.05-0.7, and it is 0. 1 -0.5 more preferably. 
[0026] Drawing 6 shows the example which arranged the code 34 so that the hoop -direction modulus of the reinforcement layer 
30 may be missing from the shoulder section 16 from the bead section 12 and may become uniform. In this example, the 
distribution of a hoop-direction modulus is made uniform by making the number of ends of a code 34 regularity along with a 
carcass 20. Thus, when a hoop -direction modulus distribution is made uniform, ky can be begun, the rigidity of a tire can be made 
to increase effectively, and, therefore, it excels in the improvement effect of driving stability. 

[0027] The hoop-direction modulus of the reinforcement layer 30 dwindles drawing 7 toward the tire maximum width position C 
of the bead section 12 to the side section 14, it serves as the minimum near the maximum width position C, and the example 
which arranged the code 34 is shown so that it may increase gradually toward the shoulder section 16 from there, this example — 
a code 34 - and ~ being dense in the bead section 12 in several minute cloth -- carrying out - the tire maximum width position C 
from there - going - and a number - gradually - reducing - the near maximum width position C - and a number ~ the 
minimum — carrying out — the shoulder section 1 6 from there — going — and a number — gradually ~ increasing — the shoulder 
section 16 - and it is considering as the composition of the above-mentioned hoop -direction modulus by constituting so that cloth 
may become dense several minutes By this composition, since the rigidity of the shoulder section 16 can be raised, it excels in the 
reduction effect of the load noise 200Hz or more resulting from the secondary tire cross-section oscillation mode. 
[0028] in the arrangement composition of this code 34, Above Ma, Mb, and Mc heightens and accumulates the load noise 
reduction effect, it is desirable that Ma/Mcs are 1 .5-8.0, and it is desirable that it is 2.0-5.0 more preferably and Mb/Mcs are 
1 .5-6.0, and it is 2.0-4.0 more preferably 

[0029] Like drawing 5 , drawing 8 shows the example which arranged the code 34 so that the hoop-direction modulus of the 
reinforcement layer 30 may gradually decrease toward the shoulder section 16 from the bead section 12. In this example, in the 
method edge of the inside of the direction of a path of the reinforcement layer 30, a code 34 laps in the direction of a width of tire 
more than a bilayer, and is allotted. Thus, without not necessarily being limited to one layer, you may allot the code 34 which 
constitutes the reinforcement layer 30 so that two or more layers may lap in the direction of a width of tire. In this case, at least 
one string-like object 32 can be easily manufactured by beginning to roll [ side / / inner ] a string-like object 32 from the method 
edge of the outside of the direction of a path, and turning up and winding at the method edge of the inside of the direction of a 
path. 

[0030] In addition, it is good also as composition shown not only in what is allotted to the direction outside of a width of tire of 
the turn rise section 28 of the above-mentioned carcass 20 as composition of the method edge of the inside of the direction of a 
path of the reinforcement layer 30 but in drawing 9 . 

[003 1 ] That is, as shown in drawing 9 (a), you may allot the method edge of the inside of the direction of a path of the 
reinforcement layer 30 so that it may insert between the direction insides of a width of tire of the turn rise section 28 of a carcass 
20, i.e., the lateral surface of a bead filler 26 and the turn rise section 28. 

[0032] Moreover, as shown in drawing 9 (b), from the winding edge of the turn rise section 28, only d may be estranged and may 
allot the method edge of the inside of the direction of a path of the reinforcement layer 30 without making it result to the turn rise 
section 28. 
[0033] 

[Example] in order to confirm the effect mentioned above, the following examples were performed having used tire size as 
195/65R15 

[0034] Each tire of examples 1-3 was created by tire composition shown in one to example 3 table 1 : The arrangement 
composition of the code 34 of the reinforcement layer 30 in each tire is as being shown in Table 2 and drawing 10 . That is, the 
tire of a type with the uniform hoop-direction modulus distribution which shows the tire of the type which the hoop -direction 
modulus which shows the tire of an example 1 to drawing 5 dwindles toward the shoulder section 1 6 from the bead section 1 2, 
and an example 2 to drawing 6 , and an example 3 is a type with which the hoop -direction modulus shown in drawing 7 serves as 
the minimum near the tire maximum width position C. The used code is 2 twist code (***♦ modulus =3.92kN/mm2) of 
1260-denier nylon. In addition, the position from the bead core in Table 2 and drawing 10 shows the distance in alignment with 
the appearance line of the reinforcement layer 30 from the direction outside of a width of tire of the bead core 24, 55mm is 
equivalent to the tire maximum width position C, and 1 10mm is equivalent to the BADDORESU -section.' Moreover, in Table 2, 
the hoop-direction modulus shows the hoop -direction modulus (value which indicated the total of the hoop -direction modulus of 
the code arranged in per 1 0mm by the index) of the reinforcement layer per 1 0mm of directions of the diameter of a tire. 
[0035] The shock resistance (side burst) of a tire weight and the side section, tire rigidity, a cornering power, riding quality, 
driving stability/ and the load noise performance were measured about the tire of examples 1 -3. A result is shown in Table 1 . In 
addition, in Table 1 , each of these physical properties is expressed with the index display when setting the physical-properties 
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value of the tire of the after-mentioned example 2 of comparison to 100, and the larger one of a numeric value is powerful 
^0036] - 
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The measuring method of each physical properties is as follows. 

[0037] Side burst; a passenger car is equipped with the tire of an example, at the rate of predetermined, it advances at the angle of 
25 degrees towards a curbstone (a height of 1 10mm, width of face of 125mm), and the existence of the burst when overshooting 
one's curbstone estimates. However, two persons took 1 5x6- JJ and the passenger car, and the pneumatic pressure of a tire 
performed 2.0 kg/cm2 and the use rim in them. 
[0038] Tire rigidity; 

Vertical rigidity kz; with a compression tester, bending of the tire when carrying out the load of +10% of a criteria load and the 
- 1 0% perpendicularly is measured, it bends, and a burden is * *(ed) and computed in an amount. 

Horizontal rigidity ky; the force of the longitudinal direction equivalent to 30% of a criteria load is made to act to the tire to which 
the criteria load was applied, horizontal bending is measured, and the lateral force is **(ed) and computed in the amount of 
horizontal bending. 

The force of the cross direction equivalent to 30% of a criteria load is made to act to the tire to which the order rigidity kx; criteria 
load was applied, order bending is measured, and the force of a cross direction is **(ed) and computed in the amount of order 
bending. 

[0039] Cornering power; a drum test is performed at slip-angle =2 degree, and the force generated in a longitudinal direction is 
computed by dividing it by 2. 

[0040] Riding quality, driving stability, a load noise performance; organic -functions evaluation at the time of a real vehicle run. 
[0041] Each tire of the examples 1 and 2 of comparison was created by tire composition shown in the example 1 of comparison, 
and two table 1 , and the physical properties of a tire were measured like examples 1-3. A result is shown in Table 1 . 
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[0042] In addition, the tire of the example 1 of comparison is the conventional general tire which has not turned lightweight, and 
as shown in Tables 1 and 2, the bead reinforcement layer which consists of a code arranged in the bead section by 45 degrees is 
allotted. The code of this bead reinforcement layer is 2 twist code (**♦* modulus =3.92kN/mm2) of 1260-denier nylon. The tire 
of the example 2 of comparison is a tire which turned lightweight, and the reinforcement layer of this invention is not allotted. 
[0043] As shown in Table 1 , all have turned lightweight considerably compared with the tire of the example 1 of comparison, and 
the tire of examples 1 -3 is designed by the almost same tire weight as the lightweight-ized tire of the example 2 of comparison, 
though it is the composition of having added the reinforcement layer. This is based on reduction (and a number, turn rise height) 
of the amount of the carcass used, and reduction (sidewall rubber thickness, height of a bead filler) of rubber volume. 
[0044] Moreover, the tire of examples 1 -3 burst at a lower speed with the lightweight-ized tire of the example 2 of comparison to 
having not burst in the side burst test. Thereby, though each tire of examples 1-3 is a lightweight-ized tire, it turns out that it 
excels in the shock resistance of the side section. 

[0045] moreover, the tire of examples 1-3 should leave compared with the tire of the example 2 of comparison -- rigidity - while 
kz is of the same grade -- horizontal rigidity ~ rigid kx is high ky and approximately (of the same grade as the tire of the example 
1 of comparison) Therefore, it excelled in driving stability, without worsening riding quality. Moreover, the high value also with a 
cornering power of the same grade as the example 1 of comparison was acquired. 

[0046] Furthermore, especially the tire of an example 1 was excellent in riding quality, especially the tire of an example 2 was 

excellent in driving stability, and especially the tire of an example 3 was excellent in the load noise performance 

[0047] 

[Effect of the Invention] Without making a tire weight increase more than required, since it is formed by rolling continuously 
spirally the string-like object with which the reinforcement layer of the side section becomes being the radial-ply tire containing 
air of this invention from 1 or two or more codes, improvement in maintenance of tire rigidity and shock-proof improvement in 
the side section can be aimed at, and, therefore, the lightweight-ized tire which is excellent in driving stability and the shock 
resistance of the side section is obtained. Moreover, since several end minute cloth of the code in the direction of a path of the side 
section is easily controllable, according to the requirement of a tire, side rigidity can be created arbitrarily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the right-hand side half of the radial-ply tire 10 containing air concerning 1 operation gestalt 
of this invention. 

[Drawing 21 It is the side schematic diagram of a radial-ply tire 10 showing the composition of the reinforcement layer 30, and 
sidewall rubber is omitted and shown drawing. 

[Drawing 31 It is the enlarged view of drawing 2 showing the composition of the reinforcement layer 30. 

[Drawing 41 It is the perspective diagram showing the cross-section structure of the string-like object 32 which constitutes the 

reinforcement layer 30. 

[Drawing 51 It is the cross section showing typically an example of the arrangement composition of the code 34 of the 
reinforcement layer 30. 

[Drawing 61 It is the cross section showing typically other examples of the arrangement composition of the code 34 of the 
reinforcement layer 30. 

[Drawing 71 It is the cross section showing typically the example of further others of the arrangement composition of the code 34 
of the reinforcement layer 30. 

[Drawing 81 It is the cross section showing typically the example of further others of the arrangement composition of the code 34 
of the reinforcement layer 30, 

[Drawing 91 (a) and (b) are the cross sections showing the example of change of the composition of the method edge of the inside 
of the direction of a path of the reinforcement layer 30. 

[Drawing 101 It is the graph which shows the hoop-direction modulus distribution of the reinforcement layer in examples 1 -3 and 
the examples 1 and 2 of comparison. 
[Description of Notations] 
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... Radial-ply tire containing air 
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... Bead section 
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... Side section 
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... Shoulder section 
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... Carcass 


30. 


... Reinforcement layer 


32., 


... String-like object 


34., 


... Code 


C... 


. Tire maximum width position 
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